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Abstract 
To better understand the reasons why households have no intention to buy a car, a sample of 980 respondents, living in Xian, 
China was asked to specify the reasons why they do not wish buy a car. A probit model was estimated to identify households 
who did not have the intention to buy a car, based on their socio-demographic profile and living conditions. Because only these 
respondents could give the reasons why they do not wish to buy a car, this selection model was linked with a multinomial logit 
model to estimate the probability that a particular reason for not buying a car mentioned. Results indicate that socio-demographic 
variables, type and size of the house and non-availability of parking space have significant effects on car purchase decisions. 
Main reasons for not buying a car are related to costs considerations, parking difficulties and congestion.  
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1. Introduction 
In recent years, car ownership and the number of car journeys are rapidly increasing in China and many other 
developing countries. It leads to a further increase in traffic congestion and deterioration of air quality, particularly in 
some metropolitan areas in these countries1. The massive use of motor cars and resulting emissions, contribute to 
climate change and respiratory disease, affecting both individuals and society at large. Consequently, finding 
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efficient ways to reduce car use is becoming a key issue. New or improved technology, such as more efficient 
engines, hybrid fuel systems, and fuel cell technology, will reduce the environmental impact of car use2. However, 
such technological advances alone are unlikely to be enough, as increasing car ownership and corresponding 
increasing car use tend to counterbalance these effects. Therefore, besides technological solutions, psychological 
solutions targeted at behavioral change are required. Part of this effort should be targeted at a reduced use of the car, 
maybe for specific activities. However, in the context, it should be realized that fundamentally, increasing car 
ownership leads to increasing frequency of car use. Stimulating people not to buy a car or postponing to buy a car, 
therefore seems at least as effective. Understanding which factors influence people’s car purchase decisions or 
decide them not to buy a car is, therefore, of critical importance for policy makers to reduce car use by implementing 
the right policies. 
For a long time, policy makers have tried to reduce car use by identifying factors that influence the level of car 
use. Some research focused on examining the objective factors, influencing household vehicle holdings and use. For 
example, Bhat3 formulated and estimated a nested model structure to analyze the choice of vehicle type and model. 
Results indicated the importance of household demographics, household location characteristics, built environment 
attributes, household head characteristics, and vehicle attributes. Fang4 developed a new method to measure the 
influence of residential density on households’ vehicle fuel efficiency and usage choices and found that increasing 
residential density reduces households’ truck holdings. 
Many researchers have realized that subjective factors are perhaps more important than these objective factors to 
explain people’s behavior. Some studies have therefore focused on the motives of car use or the intention to reduce 
it. For instance, a grounded theory analysis of commuters’ reasons for driving identified five core motives: journey 
time concerns; journey-based affect; effort minimization; personal space concerns; and monetary costs5. Steg7 found 
that car use not only fulfills instrumental functions, but also important symbolic and affective functions. Abrahamse2 
examined whether variables reflecting self-interest and moral considerations were able to explain self-reported car 
use for commuting and intentions to reduce it. Perceived behavioral control was found to moderate the relation 
between personal norms and behavioral intentions. Eriksson6 concluded that the most frequently mentioned reasons 
for reducing car use in the work-commute were improved public transport and working from home. These results 
suggest that policy makers and urban planners should not only focus on instrumental motives for car use, but on the 
social and affective motives as well. 
This previous research has mainly applied qualitative analysis to investigate these subjective factors. Few studies 
have used quantitative analysis to provide stronger, more generalizable, evidence to support particular hypotheses. 
Moreover, these prior studies have focused on how to reduce car use. However, it may be more effective to 
influence car purchase decisions rather than reducing car use. Which motives make individuals and households 
decide not to buy a car or at least to postpone buying a car? A better understanding of these motives may provide 
guidelines which policies are likely most effective in influencing household car purchase and car use decisions and 
how different segment of the population are differently affected by such policies. 
The aim of the present study is to further analyze the reasons why people do not have the intention to buy a car. 
This study makes several incremental contributions to the relevant body of knowledge. First, it adds to our 
understanding of reasons underlying car purchase decisions. Second, whereas extant research on household vehicle 
holdings have mainly taken socio-demographics and characteristics of the built environment into account, in 
addition this study includes peoples’ living conditions, such as housing characteristics, as these conditions may 
prohibit people to buy a car. Third, to the best of our knowledge, this is the first study that addresses the topic of car 
purchase decisions in the China context. 
The remainder of the paper is organized as follows. First, we will give some background information about the 
study area and the data collection. Next, we will motive the choice of method and explain the detail of the adopted 
approach. This is followed by a discussion of the results. Because the methodology first estimates the probability 
that a household does not have the intention to buy a car, and then for those who do not intend to buy a car analyze 
the important of different reasons for not buying a car as a function of socio-demographic variables and living 
conditions, the results of these two step are discussed in turn. The paper is completed with a short discussion of the 
implications of the research findings for policy formulation. In addition, shortcomings of the current study are 
briefly are mentioned. 
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Fig. 1.  Location map of Xián. 
2. Data collection and descriptive analysis 
A case study is conducted in Xián, China (Fig. 1). Xián is one of the inland metropolitan centers in the western 
region of China. It is a typical sprawling monocentric city with about 8.4 million population in total. The number of 
motor vehicles in Xián is growing rapidly. Especially since 2006, the growth rate increased significantly and by the 
end of 2010 the total number of vehicles in the city reached 1.608 million with an average growth of 15,000 vehicles 
per year over the past five years. Since 2004, private car ownership in Xián has steadily increased. The proportion 
private vehicles also gradually increased, as shown in Fig. 2. This trend observed for Xián is typical for China. In 
that sense, our study is an interesting case study for other similar cities. 
Fig. 2.  Motor vehicle and private car ownership in Xián. 
(Data source: motor vehicle ownership (1991-2012˅from ĀXi 'an statistical yearbookā; private car ownership˄2004-2012˅from ĀXiÿan 
Department of Motor Vehiclesā) 
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Table 1. Sample descriptives (total sample). 
Socio-demographic variables N (number of observations) Percentage (%) 
Age (years) 
  18-34 Father: 361 36.8 
  35-54 Father: 563 57.4 
  >54 Father: 56 5.7 
Job 
  Government and institutions Father: 263; Mother: 214  26.8;  21,8 
  Private and foreign-owned enterprise Father: 405; Mother: 434 41.3;  44.3 
  State-owned enterprise Father: 190; Mother: 146 19.4;  14.9 
  Others Father: 122; Mother: 186 12.4;  19.0 
Education level 
  Secondary degree Father: 264; Mother: 334 26.9;  34.1 
  College degree Father: 627; Mother: 587 64.0;  59.9 
  Master and doctoral degree Father: 89; Mother: 59 9.1;  6.0 
Household income (RMB/Month) 
  <3000 27 2.8 
  3000-5000 170 17.3 
  5000-8000 428 43.7 
  8000-10000 237 24.2 
  >10000 118 12.0 
Residence type 
  Urban residence 772 78.8 
  Rural residence 74 7.6 
  Others 134 13.7 
 
We applied random sampling at the unit of traffic zones of the Xi’an transportation planning model. The 
sampling rate was proportional to the population size of the traffic zones. In total, 1499 households participated in 
the survey. Finally, after removing respondents with incomplete information, 980 respondents were used the 
analysis. The survey included questions about personal motives to buy or not to buy a car. More specifically, 
respondents were asked “if they want to buy car or not” and the reasons why or why not. Furthermore, information 
about household socio-demographic characteristics and the characteristics of their living conditions such as housing 
type, housing area, and age of the house was collected. The socio-demographic characteristics included family 
status, main family member’s age, education level, kind of job, household income and household residence type. 
Family members included father, mother, child, grandfather, and grandmother. We only considered father and 
mother information in this study. Table 1 shows the sample distribution of selected socio-demographic variables. 
The analyses of the reasons for not buying a car included those participants who indicated that they do not want 
to buy car in the near future. As shown in Table 2, respondents could mention one or more of the following five 
reasons: “the price of cars is too high”, “traffic jams”, “public transit is very convenient”, “parking difficulties”, and 
“the fuel cost is high”. It should be emphasized therefore that the results reported in this paper reflect this possibility 
of multiple responses.  
Table 2 shows that the most frequently mentioned motive is “the price of cars is too high”, representing 33.7 
percent of the mentioned reasons. Next, traffic jams, parking difficulties and high fuel costs were mentioned with 
almost the same frequency. The quality of public transport was the least frequently mentioned reason. 
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Table 2. Frequency of motives. 
Answers Frequency Percentage 
The price of cars is too high              280 33.7 
Traffic jams                 155 18.7 
Public transit is very convenient  98 11.8 
Parking difficulties  150 18.1 
The fuel cost is high 148 17.8 
Total 831 100.0 
3. Methods 
Heckman’s sample selection model was applied as an econometric framework for analyzing the data. The sample 
selection model addresses the problem of selection bias. A sample selection model involves two equations: an 
appropriate model considering the mechanisms determining the outcome variable and a selection equation 
considering a portion of the sample whose outcome is observed and mechanisms determining the selection process.  
Many variants of the ‘sample selection’ model can be estimated8,9,10 In our case, the first equation is a 
multinomial logit model to predict the probability of mentioning any particular reason. Ideally, the fact that the same 
respondents could indicate more than one reason should be taken into account. In this study, however, for simplicity 
these measurements were assumed to be independent. The multinomial logit model estimates the parameters of an 
assumed logistic relationship between the socio-demographic and living condition variables and the frequency of 
mentioning a motive. The general utility function and the probability of mentioning a motive among K alternatives 
is calculated by equation (1) and (2) respectively, 
 
ݕ௜ ൌ ઺௞ᇱ ܠ௜ ൅ ߝ௜ observed only if ݓ௜ ൌ ͳ                                                                                                   (1) 
        





                                                   
where xi is a vector of exogenous variables determining outcome yi, ȕk is a vector of coefficients. The selection 
mechanism is shown in equation (3), 
 
ݓ௜כ ൌ ܢ௜઻ᇱ ൅ ݑ௜ǡ ݑ௜̱ሾͲǡͳሿǡ ݓ௜ ൌ ͳ݂݅ݓ௜כ ൐ Ͳܽ݊݀ݓ௜ ൌ Ͳ                                  (3)               
 
and the probability of the stated intention not buying a car vs. buying is shown respectively in equation (4) and (5), 
 
       ሺݓ௜ ൌ ͳȁܢ௜ሻ ൌ ʣሺܢ௜઻ᇱሻ and                                                                                                               (4) 
 
ሺݓ௜ ൌ Ͳȁܢ௜ሻ ൌ ͳ െ ʣሺܢ௜઻ᇱሻ                                                                                                               (5)   
 
where wi* is a latent endogenous variable. If wi* is greater than the threshold value (say value 0), then the observed 
dummy variable wi = 1, and otherwise wi = 0; the value of yi only can be observed when wi = 1; zi is a vector of 
exogenous variables determining the selection process or the outcome of wi*; ઻ᇱ is a vector of coefficients of the 
selection equation; and ui is the error term. Ɏ(•) is the standard normal cumulative distribution function. This model 
is estimated using maximum simulated likelihood. 
     Because the explanatory variables are categorical, the interpretation of the estimated parameters and the meaning 
of the significance tests depend on the adopted coding scheme. In this study, we used effect coding, implying that 
the estimated effects capture differences from the mean and significance test indicate any significant differences 
from the mean.  
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Table 3. Results of the probit selection model. 
Variables Coefficient Partial effect Variables Coefficient Partial effect 
Constant 0,13289 
Age father  House type 
  18-34 0,16736** 0,56450**   Private -0,09524 -0,03204 
  35-54 -0,05568 -0,20110   Others 0,09524 
  >54 -0,11168 
Job father Size of house (m2) 
  Government and institutions 0,13702* 0,04791*   <90 0,29255*** 0,10087*** 
  Private and foreign enterprise -0,06153 -0,02019   90-140 -0,06884 -0,02311 
  State-owned enterprise -0,13028 -0,04533   >140 -0,22371 
  Others 0,05479 
Job mother  Building year house 
  Government and institutions -0,05361 -0,01814   Before 1990 0,03088 0,00995 
  Private and foreign enterprise 0,19829*** 0,06732***   1990-2000 -0,03693 -0,01384 
  State-owned enterprise -0,13187 -0,04559   After 2000 0,00605 
  Others -0,01281 
Education level father Height house (# of floors) 
  Secondary degree -0,11752 -0,04194   1 0,45225 0,15715 
  College degree 0,11952 0,04083*   4-6 0,19554 0,06620 
  Master and doctoral degree -0,00200   >6 0,16369 0,05635 
  2-3 -0,81148 
Education level mother 
  Secondary degree 0,31401*** 0,10869*** Satisfaction with life service facilities around living place 
  College degree 0,01345 0,00387   Satisfied  0,01025 0,00380 
  Master and doctoral degree -0,32746   Unsatisfied -0,01025 
Household income 
(RMB/month)      
  <3000 0,35991* 0,12262* Parking space (per household) 
  3000-5000 0,12126 0,04334   <0,5 0,35556*** 0,12232*** 
  5000-8000 0,12069 0,04206*   0,5-0,8 -0,24861*** -0,08491*** 
  8000-10000 -0,16913** -0,05773**   0,8-1 -0,10844* -0,03751* 
  >10000 -0,43273   >1 0,00149 
Residence type 
  Urban residence -0,29083*** -0,10072*** 
  Rural residence 0,35852*** 0,12523*** 
  Others -0,06769     
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Table 4. Results of sample selection multinomial logit model 
  Coefficient Standard error 
Traffic jams    
  Constant 0.04168 0.40820 
  Mother work at government or institutions 0,57931** 0,29260 
  Size of house <90 m2 -0,44206* 0,23893 
Public transit is very convenient  
  Constant -0.78235 0.49608 
  Mother work at private or foreign-owned enterprise -0,60515** 0,23664 
Parking difficulties 
  Constant -0.22030 0.40486 
  Mother work at government or institutions 0,68727** 0,26990 
  Household income between3000 and 5000 RMB -0,85141*** 0,30345 
  Size of house <90 m2 -0,42519** 0,23559 
The fuel cost is high 
  Constant -0.43011 0.43357 
  Father work at private or foreign-owned enterprise 0,37080* 0,21462 
  Mother work at government or institutions 0,74896** 0,29668 
  Household income between 3000 and 5000 RMB -0,45235* 0,26074 
     Thus, more specifically, the estimated effects in the selection model indicate whether respondents with a specific 
socio-demographic profile and living in certain living condition have a higher (positive effects) or lower (negative 
effects) probability than the average for not intending to buy a car. Similarly, the estimated constants of the 
multinomial logit model indicates whether a reason has been mentioned more frequently than the base (the price of 
car is too high), while the effects for the categories of a covariate indicate whether respondents belonging to that 
category have mentioned any particular reason more often than the average for that covariate, keeping everything 
else constant. 
4. Model results 
In order to examine the strength of association between socio-demographic and living condition variables and car 
non-purchase decisions, and which reasons respondents give for not buying a car, we estimated this two-step model 
and report the results. We divide the results into two parts: the probit selection model and the multinomial logit 
model. To allow for the fact that the errors of these two models are dependent, they were estimated jointly. 
4.1. Probit selection model: influences on the intention not to buy a car 
A binary probit model was used to predict the probability that a respondent indicates not to buy a car. Socio-
demographic and living condition variables were used as predictors. Table 3 shows the results of the probit model. 
Estimated coefficients indicate that households’ socio-demographic characteristics, which include age, kind of job, 
education level, household income and residence type, as well as living condition variables, which include size of 
house and average parking space, all significantly influence people’s decision of not buying a car. The probability of 
not buying a car is significantly higher for fathers between 18-34 years of age, fathers who work at the government 
or institutions, mothers who work at private or foreign enterprises, and/or with a secondary degree of education, and 
households with an income of less than 3000 RMB/month. In contrast, the probability of not buying is significantly 
lower for households with an income between 8000-10000 RMB, and households with an urban residence. 
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As for living condition variables, people who live in a house of less than 90 square meters or with an average 
parking space of less than 0.5 unit per household are more likely not to buy a car. Respondents with more parking 
space are significantly less likely intending not to buy a car. Thus, these results suggest that primarily constraints, 
either in terms of budget and/or in terms of physical limitations refrain these respondents from buying a car.  
4.2. Multinomial logit model under selection: influences on the reason for not buying a car 
Table 4 shows the results of the multinomial logit model under sample selection. The reason ”price of cars is too 
high” served as the base in this analysis. The estimated constants for the model indicate that, except for traffic jams, 
the other reasons are mentioned less. The least likely reason concerns the convenience of public transport. These 
findings articulate the results of the selection model. Primary cost considerations and capacity limitations drive the 
decision not the buy a car.  
Table 4 also shows that the relative frequency of mentioning particular reasons varies, sometimes significantly, 
with the selected explanatory variables.  The results indicate that the motive “traffic jams” is mentioned more often 
by mothers who work for the government or institutions which is likely related to the location of their workplace 
where is closer to high urbanised, congested areas, and less often by people who live in a house of less than 90 
square meters which might indicate that for these people monetary constraints are a more significant reason not to 
buy a car rather than the concern of being stuck in traffic. Mothers who work at private or foreign-owned enterprises 
mention the motive “public transit is very convenient” less often. Similarly, the motive “parking difficulties” is 
mentioned more often by mothers working for the government or institutions and less often by people with a 
household income between 3000 and 5000 RMB per month and people who live in a house of less than 90 square 
meters, which might again indicate that for this group of people the most influential reasons for not buying a car are 
related to their budget constraints as opposed to the physical characteristics of their environment. The motive “the 
fuel cost is high” is mentioned more often by fathers working for private or foreign-owned enterprises and mothers 
working for government or institutions, and less often by people with a household income between 3000 and 5000 
RMB per month, which suggests for this low income segment of the population, the price of the car is the main 
reason for not buying it . 
Compared with the average, mothers who work for the government or institutions have a higher likelihood of 
mentioning the motives “traffic jams”, “parking difficulties” and “the fuel cost is high”. People who live in a house 
of less than 90 square meters have a lower likelihood of mentioning motives “traffic jams” and “parking 
difficulties”. Also, households with an income between 3000 and 5000 RMB per month have a lower likelihood of 
mentioning the motives “parking difficulties” and “the fuel cost is high”. Thus, mother’s job, size of the house, and 
household income primarily account for differences in people’s motives for not buying a car. 
5. Discussion 
This study examined the effects of social-demographic variables and living conditions on people’s car purchase 
intentions and the underlying reasons for not buying a car using a probit-selection multinomial logit model. The 
results show that people’s socio-demographic characteristics and living conditions both influence their intention not 
to buy a car and the reasons why they do not want to buy. The first step of the model estimated the coefficients of a 
binary probit model to examine the effects on people’s car purchase intentions. We find that households with young 
fathers or fathers who work for the government, mothers with low education levels or who work at private or foreign 
enterprises, households with a low income, households with a rural residence type or with low living conditions are 
more likely not to buy a car. These results seem to suggest that these people cannot afford the high price of the car 
or the high fuel cost, and therefore they do not want to buy a car.  
The results of the second step of the model confirm this contention that the main motive for not buying a car for 
people with a low income is the costs of the car. In addition, traffic jams and lack of parking opportunities are the 
reasons why some people are reluctant to buy a car.  Moreover, for some, convenient transportation is a motive not 
to buy a car.  
This study offers some insights why people do not want to buy a car. The study is important at a time when 
household demographic characteristics are changing rapidly in China. It is useful for policy makers to get some 
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ideas of how to reduce car use among different people. In light of the discussion of sustainable urban development, 
the results of the current analysis are not very promising. There is not much evidence that people do not buy a car 
for fundamental reasons. The majority who has no intention to buy a car cannot afford to buy a car. It is likely that 
they will once their living conditions allow them to buy a car. In the meantime, governments can only try and hope 
that their intention to buy a car will be postponed. For those who have low household incomes and live in low living 
conditions, policy makers need to think about improving public transport service around their living places in order 
to let them have a better experience during their trip. For those who have high incomes and live in high living 
conditions, “traffic jams”, “parking difficulties” and “the fuel cost is high” are the main motives not to buy a car. 
The findings highlight the complexity of the policy decision-making process. Investment in more and better quality 
infrastructure will lead to less congestion and therefore less damage to the economy and environment, while at the 
same time people need to spend less time in traffic. However, less capacity constraints will induce more people, who 
can afford one, to buy a car and thus it, with in turn may counterbalance the effects of investment. Investing in better 
public transport is beneficial to those who cannot afford a car, and once they potentially could, may induce them to 
postpone buying a car.  Future modelling studies are required to examine how these different effects work out in 
specific parts of the city. It would support the design of proactive land-use, economic, and transportation policies to 
influence people’s car use behaviour. 
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